Two new taxanes were isolated from the needles of Taxus canadensis. Their structures were established as 10,13-diacetoxytaxa-4(20),11-diene-5,9,14-triol (1) and 4,13-diacetoxy-2,20-epoxy-11(15!1)abeotaxa-11,15-diene-5,7,9,10-tetraol (2) on the basis of a spectroscopic analysis.
The discovery of paclitaxel (Taxol Ò ) as a potent anticancer drug has encouraged many groups to conduct research on other Taxus species with the objective of finding potentially more effective paclitaxel derivatives for the treatment of various cancers or as starting materials for a semisynthesis. 1, 2) As a consequence, more than 500 taxane-type diterpenoids have been isolated from various Taxus plants. [1] [2] [3] [4] [5] These findings give some insight into the biosynthesis of taxanes. We have isolated a taxane-derived propellane and three dipropellanes as well as other new taxanes with various skeletons from needles of the Canadian yew, Taxus canadensis. 6) Further work on this plant led to the isolation of two novel taxoids. C-and 2D-NMR data for 1 demonstrate the presence of the 6/8/6-membered ring system taxane. The connectivity of the protons on the taxane skeleton of 1 were determined by a detailed analysis of the 1 H-1 H COSY and HMBC spectra. A pair of AB system signals (J ¼ 10:0 Hz) at 5.88 correlated with C-9, C-11, C-12, C-15 and a carbonyl carbon at 170.2 in the HMBC data, and at 4.16 with C-7, C-8, C-10 and C-19, were assigned to H-10 and H-9, respectively. The chemical shifts and HMBC experiment indicated that an acetyl group was attached to C-10 and a free hydroxyl group was positioned at C-9. The signal at 2.97 (1H, br.d, J ¼ 5:5 Hz), which showed HMBC correlations with C-1, C-8, C-19 and C-20, was the characteristic signal of H-3.
7) Using H-3 as the starting point, the spin system of H-3-H-2a-H2b-H-1-H-14-H-13 was easily determined in the 1 H-1 H COSY data. The chemical shifts of H-13 and H-14 indicated an acetoxy group connected to C-13 and a free hydroxy group attached to C-14. The signal at 4.26 (1H, t, J ¼ 2:6 Hz) correlated with H-20a in the 1 H-1 H COSY data was the characteristic signal of H-5.
7)
The chemical shift of H-5 implied that the remaining free hydroxy was located at C-5. Using H-5 as a reference, the spin system from H-5 to H-7 was interpreted from the 1 H-1 H COSY data. The relative stereochemistry of 1 was deduced from 1 H-1 H coupling constants and NOESY analysis (Table 1) , enabling the structure of 1 to be characterized as 10,13-diacetoxytaxa-4(20),11-diene-5,9,14-triol. This is the second example of 6/8/6-taxanes with the same oxygenation pattern (14-hydroxytaxusin series). 1,2,7) A combined analysis of the 1 H-and 13 C-NMR data and 2D-NMR spectral data disclosed 24 carbon signals due to two acetyls, one methine, six oxymethines, two methylenes, one oxymethylene, six quaternary carbons, including three sp 3 and three sp 2 (all fully substituted olefinic carbons) hybrid carbons, three methyl groups, and one exo-olefinic carbon. These observations indicated that 2 contained 4 rings. The chemical shift of C-1 at C 59.4, an unusual downfield chemical shift for an unoxygenated quaternary carbon, together with the absence of long-range correlation between C-11 and C-16/C-17, 7) strongly indicated that taxane 2 possessed an 11(15!1) rearranged skeleton, i.e., a brevifoliol analogue. 9) This conclusion was further confirmed by the observation of long-range correlation from H-10 to C-1 in the HMBC data. The assignment of functional groups was started with the signal at 2.27 (1H, d, J ¼ 7:4 Hz), typical of an H-3 ring junction proton.
7) Accordingly, the signal at 4.62 (1H, d, J ¼ 7:4 Hz) was assigned to H-2, and the signal at 4.18 (1H, t, J ¼ 9:8 Hz) was H-5, 7) to which (C-5) a free hydroxy group was connected. Using H-5 as a a Mult. multiplicity: s, singlet; d, doublet; t, triplet; dd, doublet of doublet; br, broad; m, multiplet; o, overlapping. The precision of the coupling constants is AE 0.5 Hz. b The 13 C chemical shifts were extracted from the HSQC and HMBC experimental data (AE0:2 ppm). The numbers in bold characters represent quaternary carbons whose chemical shifts were obtained from the HMBC experiment (AE0:2 ppm). c NOESY intensity is marked as strong (s), medium (m), or weak (no mark). The relative stereochemistry of taxane 2 was deduced from the NOESY spectrum and 3 J HH values in the 1 H-NMR data. The coupling constant between H-9 and H-10 of 4.6 Hz indicated that 2 adopted a chair/half-chair conformation for rings B and C. 7, 10) The structure of 2 was thus elucidated as 4,13-diacetoxy-2,20-epoxy-11(15!1)abeotaxa-11,15-diene-5,7,9,10-tetraol. Taxanes with the same substitution pattern, taxumairols I and J, have been isolated from T. mairei. Extraction, isolation and purification of the taxanes. Air-dried needles of Taxus canadensis were ground (4.0 kg) and extracted with 24-liter of MeOH for 1 d at room temp. The ground plants were filtered and extracted again (3 Â 8-liter) for 3 d. The combined extracts were evaporated in vacuo. H 2 O (3-liter) was added and the lipids were removed with hexane (3 Â 3-liter). The hexane extract was condensed 1.5-liter and extracted with 80% MeOH (4 Â 500 ml). The 80% MeOH extract, after being re-extracted with hexane (2 Â 300 ml), was evaporated in vacuo, and 1-liter of H 2 O was added before extracting with EtOAc (3 Â 700 ml). The combined extracts were dried with Na 2 SO 4 , filtered and evaporated to yield a dark brown extract (25 g). The aqueous phase was then salted (NaCl, 200 g) and extracted with CH 2 Cl 2 (4 Â 3-liter). The combined CH 2 Cl 2 extracts were dried with Na 2 SO 4 , filtered and evaporated to yield a dark green extract (115 g). A portion of the CH 2 Cl 2 extract (50 g) was adsorbed to 
